Adenosine deaminase deficiency and immunodeficiencies.
Severe Combined Immunodeficiency (SCID) is a fatal disorder of infancy in which patients exhibit profound defects of both cellular and humoral immune function. Approximately 50% of patients with the autosomal recessive form of SCID have a genetically determined deficiency of the purine salvage enzyme adenosine deaminase (ADA). Prenatal diagnosis of SCID-ADA deficiency has been successful and detection of heterozygous carriers has been shown to be feasible. A mutation at the structural locus for ADA has been found in several cases but clinical heterogeneity indicates that genetic heterogeneity at the molecular level is to be expected. In vitro model studies and clinical course suggest that the pathophysiology may involve primarily an inhibition of T-cell maturation with lesser effects on B-cell maturation as well as "self-destruction" of differentiated cells following antigen stimulation. The culprit may be adenosine itself or one of its metabolites such as ATP or cAMP, which are elevated in these patients. Bone marrow transplantation remains the recommended mode of therapy but red cell transfusion may offer an alternative when bone marrow transplantation is not feasible. The finding that deficiency of the next enzyme in the purine salvage pathway, nucleoside phosphorylase, is also associated with an immune deficiency disorder suggests that integrity of the purine salvage pathway may be crucial for normal differentiation and function of immunocompetent cells in man.